Objective. The study sought to elucidate and refine the interpersonal, communicative dimension of the communal coping model (CCM) of catastrophizing. The primary aim was twofold. First, we examined the relations among pain intensity, catastrophizing, and pain behaviors as they function within the patient-health provider relationship. Second, we investigated the role of catastrophizing and pain behaviors in potentially influencing patient satisfaction with the provider, provider attitudes, and provider behavior. Mediation models were examined. 
Introduction
Cognitive factors, such as catastrophizing, are important contributors in the behavioral expression of pain. Broadly defined, pain-related catastrophizing is an "exaggerated negative 'mental set' brought to bear during painful experiences" [1] . Conceptually, catastrophizing represents a maladaptive way of coping with stress in the face of real or anticipated pain. Although initially conceptualized as a dispositional variable, several studies have shown that catastrophizing can be situational and state dependent and can be assessed as such. Furthermore, compared with measures of dispositional catastrophizing, situational catastrophizing has been found to more accurately predict current pain intensity [2] [3] [4] . Furthermore, although catastrophizing is traditionally viewed as an internal, personal experience, the social context in which catastrophizing occurs has received growing research interest.
The communal coping model (CCM) of catastrophizing is a framework that theorizes how catastrophizing represents a social-goal-oriented process and may be part of a broader interpersonal orientation to coping with distress [1, 5, 6] . The CCM posits that catastrophic thoughts predicate exaggerated displays of pain behaviors (i.e., grimacing, sighs, and moans), and that these pain behaviors serve a communicative function (i.e., express needs, garner attention, etc.) within the social context. Research on the interpersonal domain of the CCM is currently limited; however, there are some promising findings in the literature.
Experimental research by Sullivan and colleagues has found that high catastrophizing individuals show more sustained communicative pain behaviors and fewer pain management behaviors (e.g., rubbing arm) when an observer is present (compared with that when they are alone) [5, 7] . These findings suggest that individuals with a propensity to catastrophize express more pain behaviors in the social context, and that rather than serving a palliative function, these overt behaviors are mobilized to communicate information about perceived pain to others. This supports the CCM premise that catastrophizing and coping behaviors may be more associated with interpersonal goals rather than pain reduction per se. Survey research has examined similar relations within clinical settings and results indicated that among individuals with chronic pain, catastrophizing is associated with selfand other-reported pain behaviors, caregiver/partner responses (i.e., perceived support, solicitousness, and punishing behaviors), and relationship quality [8] [9] [10] [11] . In patients with chronic pain of relatively short duration, catastrophizing is significantly and positively related to patientperceived solicitous spousal responses. However, in patients with pain of longer duration, no such relation is observed; among these patients, catastrophizing is significantly and positively related to patient-perceived punishing spouse responses [12] .
Limited research on the patient-provider relationship indicates that contextual variables such as situation (e.g., lack of medical evidence, clinic setting), patient (e.g., severity levels, behavior), and provider (e.g., training specialization, attitude) variables are important factors and form the basis for provider clinical decision making [13] . To the best of our knowledge, no previous research has directly examined the relation between catastrophizing, pain behaviors, and the support-seeking contextual components of the CCM within the patient-health provider relationship. It is plausible that catastrophic cognitions translate into exaggerated pain behaviors in the medical setting, and that these behaviors represent a means by which patients communicate needs to their health provider. Thus, catastrophic behaviors are potentially a cue to which health providers respond when forming perceptions of their patients; catastrophic behaviors may thereby influence health provider attitudes and behavior.
The Current Study
The purpose of this study was to elucidate and refine the interpersonal, communicative dimension of the CCM within a clinical sample of chronic pain patients receiving treatment in a medical setting. The primary specific aim was twofold. Aim one was to examine the relations between pain intensity, pain catastrophizing, and pain behaviors as they function within the patient-health provider relationship. According to the CCM, individuals catastrophize in response to pain to serve interpersonal goals and pain behaviors may be one way that catastrophizing is manifested behaviorally. Thus, based on the hypothesized relations within the CCM framework, we expected that higher levels of reported pain intensity and catastrophizing would be associated with increased pain behaviors, and that catastrophizing would mediate the relation between pain intensity and pain behaviors. Furthermore, given that contextual factors have been shown to influence patientprovider relationships, the effect of provider experience and pain duration on the hypothesized aim one relations was examined.
Our second aim was to investigate the role of catastrophizing and pain behaviors in potentially influencing patient satisfaction with the provider, provider attitudes, and provider behavior (length of medical exam served as a proxy for this outcome). Given that high pain catastrophizers typically use more health care resources, it is likely that providers generally have repeated, high exposure to such patients [14] . Therefore, it is possible that providers respond to patient pain behaviors reflective of catastrophizing in a manner similar to spouses of chronic pain patients, i.e., in a punishing manner [12] . Within the patient-provider context, this "punishing manner" may manifest as the provider having a more negative attitude toward the patient and a desire to spend less time with the patient (i.e., shorter medical exam time). Concurrently, it is logical that the complex interplay of these dynamics leave the patient feeling less satisfied with their health care provider. Hence, we hypothesized that increased catastrophizing and pain behaviors would be associated with decreased patient satisfaction with the provider (i.e., the extent to which the patient perceived the health provider to meet their needs), more negative provider attitudes toward patients, and decreased length of exam. The contextual factors controlled for in examination of aim one were also included in aim two.
The CCM posits that patient-perceived solicitousness may mediate the relation between catastrophizing and pain behaviors. Thus, given this proposition, an exploratory aim was to examine the mediating role of patient satisfaction with the provider on the hypothesized association between pain catastrophizing and provider attitudes, and/or provider behavior.
Method

Design
The study was cross-sectional design with two repeated measures; measurements of pain intensity and catastrophizing were obtained before and after provider interaction with the patient. Pre-exam scores reflected baseline levels of pain intensity and catastrophizing before seeing the provider. Post-exam scores were collected after the medical exam and participants were asked to reflect upon pain intensity and catastrophizing thoughts experienced during the medical exam. Based on previous research suggesting that situational catastrophizing is distinct from dispositional catastrophizing, we conceptualized catastrophizing as a situation-dependent variable in this study [2] [3] [4] . During the medical exam, the provider asked the patient to perform a set of physical tasks (i.e., walking, sitting, standing, and lying down) while under the observation of a neutral third party who coded for total observed pain behaviors. Details about presentation of additional assessments will be described in the subsequent procedure section.
Setting
This study was conducted at two clinics, a universitybased family medicine training clinic (clinic A) and a private practice rheumatology clinic (clinic B). At clinic A, patients were often being seen for acute care issues not related to their chronic pain (e.g., infections, skin conditions, pelvic exams, etc.). At clinic B, patients were being seen specifically for pain-related rheumatic issues. Prior to data collection, Institutional Review Board permission was obtained for both sites.
Participants
Patients
Participants were adult chronic pain patients who reported having pain for longer than 3 months or were referred by their health provider based on their diagnosis of a chronic pain condition. Inclusion criteria were the following: 1) history of chronic pain as indicated by patient self-report or provider report; 2) at least 19 years of age; 3) were under regular care of a health care provider at clinic A or clinic B (at least two visits with a health care provider at the facility for pain or other complaints); and 4) demonstrated the ability to comprehend and complete questionnaires. Primary pain diagnoses were obtained from patient report and medical records.
Among the 206 patients approached for study participation, 77 (37.4%) met the inclusion criteria. At clinic A, a large convenience sample was approached and it was not known whether or not they had chronic pain, until patients were asked. At clinic B, only physician referred patients were approached. Of the eligible patients, 74 consented to participate in the study, and 49 (27 from clinic A and 22 from clinic B) actually completed the study protocol. Even though participants were encouraged to participate on the same day, most patients completed the study on a subsequent visit to the medical clinic. Subsequent visits with the 25 other participants that initially consented to participate could not be coordinated. Reasons for nonparticipation included: not having available funds for additional medical visits, wishing to speak with significant other before agreeing and not having enough time to participate. Not all participants completed all the measures, mostly due to personal time constraints, other scheduled appointments, or follow-up tests, for example. Some participants did not complete the pain behavior task as administration of this assessment is contingent upon provider involvement, and not all providers of patient participants consented to be in the study.
Providers
Providers were eligible to participate if one of their patients completed the study. Thus, even if a provider agreed to participate, he or she may not have had participation opportunity. In total, 30 health care providers consented to participate in this study. Out of the 30 providers who consented, 19 actually participated in the study. Fifteen provider participants were located at clinic A, and four providers were located at clinic B. Of the clinic A provider participants, 12 were medical residents in their second or third year of residency (specializing in family medicine), one was a resident at the end of his first year of residency, and the remaining two were attending physicians who supervised residents. At clinic B, two physicians, one nurse practitioner, and one occupational therapist (all of whom had specialized training in rheumatic diseases and working with people who have chronic pain) participated in the study. The mean number of patient participants seen by each provider was 2.2 (with a range of 1-8 patient participants seen by a provider).
Patient Recruitment
Two methods for recruitment were used: 1) health care provider referral and 2) research assistant (RA) recruitment (i.e., approaching patients in the clinic waiting room). For the first method, providers simply referred patients to the study who met the inclusion criteria. Thereafter, the RA approached the patient, typically in the exam room, described the study, and obtained written informed consent for study participation. In the second method, RAs approached patients in the waiting room area, introduced themselves as research assistants working with investigators at the clinic, described the study, and attempted to obtain consent for study participation.
Physician/Health Care Provider Recruitment
RAs typically approached providers during their scheduled shifts and at group meetings. Two group emails were sent to residents and attending physicians informing them about the study and recruitment efforts. RAs made efforts to not reveal the specific variables under investigation to the providers to minimize reactivity during the pain behavior task. Providers were told that their behaviors during the pain behavior observation task were not being analyzed. Providers were not told that the length of exam was being recorded. Providers were also informed that patients recruited for this study would be referred to resources, such as free cognitive behavioral pain group treatment and mental health services as necessary.
Procedure for Patient and Provider
See Figure 1 for a flowchart of the procedure. After obtaining written informed consent, participants completed the self-administered questionnaires. RAs accompanied the patient to the exam room and assisted with completing initial assessments. Pre-exam catastrophizing and pain intensity scores were a reflection of pain experienced at the present time of measurement. Subsequently, the RA left the room during the medical exam and recorded the length of time the provider remained in the exam room. When the provider completed the exam, he or she informed the RA that the patient was ready for behavior observation. The provider read a script of commands for the patient to perform (adapted from procedure used in Feuerstein et al.) [15] .
After the exam, the participants completed the remaining assessments. For post-exam reports, participants were asked to reflect upon their experience during the exam while the provider was in the room. Thus, catastrophizing and pain intensity scores taken after the exam were retrospective reports on catastrophizing and pain intensity during the medical exam. At the end of the study, participants were reimbursed $10 for their time and effort. Providers were asked to complete a brief questionnaire assessing their attitudes toward their respective patients within 24 hours.
Measures
Demographics
Brief demographic questionnaires were developed for use in the current study. The following descriptive information was obtained from patients: age, gender, race/ethnicity, income, marital status, pain diagnosis or description of pain, length of time with pain, and frequency of pain episodes. Demographic variables for providers included: age, gender, race/ethnicity, resident status (year in program), length of time in practice, and specialty.
Pain Intensity
A visual analog scale (VAS) was used to assess pain intensity. The VAS consists of a 10 cm line with two anchors ("No pain" and "Worst possible pain"). Respondents were asked to place a mark on the line that reflects current pain intensity (pre-exam) and pain intensity experienced during the medical exam (post-exam). VAS scores were measured in centimeters. Evidence supporting the validity of the VAS has been demonstrated. VAS responses have been positively correlated with other measures of self-reported pain intensity [16] [17] [18] and with observed pain behavior [19, 20] . The VAS was chosen for its ease of administration and high number of response categories. The VAS is potentially more sensitive to changes in pain intensity than measures with limited numbers of response categories [21] .
Pain Catastrophizing
The pain-catastrophizing scale (PCS) was used to assess the level of catastrophizing [22] . The 13-item measure asks participants to rate, on a 5-point Likert scale ranging from zero ("not at all") to four ("all the time"), the degree to which they have certain thoughts and feelings when experiencing pain. Example items from the PCS included: "I worry all the time about whether the pain will end;" "I feel I can't go on;" "It's terrible and I think it's never going to get any better." An overall PCS score is obtained by summing the values of the 13 items with higher scores indicating a greater degree of catastrophizing. The PCS has exhibited strong internal consistency (a = 0.93), concurrent and discriminant validity, and high test-retest reliability over a 6-week period (r = 0.78) [22] [23] [24] . For the current study, instructions were modified to measure catastrophizing during two time points: pre-exam for pain experienced at the present time and post-exam for pain experienced during the exam. The full 13-item PCS was used. Only the instructions were modified. For the preexam catastrophizing assessment, the last sentence of the instructions was modified as follows: ". . . Using the following scale, please indicate the degree to which you have these thoughts and feelings for your CURRENT PAIN." The question stem to the items was modified to read: "When thinking about my pain now . . ." In the current study adequate reliability was shown for the preexam PCS measure (a = 0.95).
For the post-exam catastrophizing measure, the last sentence of the instructions was modified as follows: ". . . Using the following scale, please indicate the degree to which you had these thoughts and feelings for your pain DURING THE MEDICAL EXAM." The question stem to the items was modified to read: "When thinking about my pain during the exam when my doctor was present . . ." Adequate reliability of the post-exam PCS measure used in the current study was shown (a = 0.95).
Observed Pain Behavior
The University of Alabama (UAB) Pain Behavior Scale was used to quantify observed pain behaviors [25] . Patients were observed while performing a set of physical activities (e.g., walk, stand, and transition from sitting to standing) and 10 target pain behaviors are scored on a 3-point scale, where 0 = "None;" 0.5 = "Occasional (Less than 3¥);" and 1 = "Frequent (3¥ or more)." Coders rated how frequent the participant displayed the following pain behaviors: verbal complaints, nonverbal complaints (e.g., moans, gasps, and groans), facial grimaces, standing posture, mobility, body language (clutching or rubbing body part), the use of visible support equipment (e.g., braces, crutches, cane, and leaning on furniture), and stationary movement (e.g., sitting still or how often there was shifting positions) on a scale from none, occasional, or frequent. The total process typically takes 5 minutes. Self-report items of Down-time and Medication were removed for this study; reliability and validity for the scale without these items have been established in previous research [15] . In the current study, a team of raters was trained to administer the UAB Pain Behavior Scale. Initially, two coders were in the room and practiced together until reliability was consistently above 80%. After this was achieved, only one coder could be present in the room. Percentage agreement of over 80% among a team of trained raters for the assessment of observed pain behaviors is usually considered acceptable reliability [26] ; in the current study, percentage agreement was 85%.
Self-Reported Pain Behaviors
The pain behavior checklist (PBCL) [27] is a self-report assessment of pain behaviors and is based on Fordyce's categorization of pain behaviors [28] . The standard instructions were given, which asked respondents to reference their experiences of chronic pain in general. Participants rated how often they engaged in 25 behaviors on a scale from 0 ("never") to 6 ("very often"). Example items include: "Walk with a limp or distorted gait;" "Move extremely slowly;" "Walk in a protective fashion." There is evidence of criterion-related and discriminant validity for patients with predominantly back and musculoskeletal pain [27] . Reliability estimates for the subscales range from 0.63 to 0.83 and the coefficient alpha for the total PBCL is 0.85 [27] . The stability coefficient for the total PBCL was 0.80, which indicates that the PBCL is stable over time [27] . In the current study, adequate reliability of the PBCL was shown (a = 0.90).
Patient Satisfaction with Provider
The Patient Satisfaction Questionnaire (PSQ-III) was used to assess patient perception of treatment [29] . For the purposes of this research, items related to financial aspects of care, accessibility, availability, and convenience of care were omitted as they were not directly measuring perception of provider care. Items related to satisfaction with provider were kept and statements were changed to reflect attitudes pertaining to the most recent medical visit, resulting in 22 items. Participants rated 22 items designed to measure satisfaction with pain treatment on a 5-point Likert scale ranging from strongly agree to strongly disagree. Participants were instructed to make their rating on the basis of the consultation with the health care professional included in this study. Sample items included: "The doctor needs to be more thorough in treating and examining me;" "The doctor was good about explaining the reason for medical tests;" "The doctor should have given me more respect." A total score was obtained by summing scores. Several items were reverse coded so that a higher total score would indicate greater patient satisfaction with the provider. The PSQ has evidence of predictive, content, convergent, and discriminant validity, and reliability estimates ranged from 0.77 to 0.89 [30] . Adequate reliability of the 22-item version used in the current study was shown (a = 0.85).
Provider Attitudes
Provider attitudes toward the patient were measured using a scale used in previous research [31] . The original scale was composed of 10 items and assessed provider attitudes about patients with pain and confidence with management of pain on a 5-point Likert scale ranging from strongly agree to strongly disagree. Scale scores were calculated by adding the numeric values of each response and dividing by the number of items. Exploratory and confirmatory factor analyses revealed two dimensions, which were labeled confidence and attitude [31] . For this study, only the four items comprising the attitude factor were included. Providers were asked to answer questions about the degree of agreement with the following statements: "The patient had unrealistic expectations about what doctors can do for them;" "This patient will be dissatisfied if I do not order additional lab tests;" "I often have negative feelings about dealing with this patient;" "This patient was probably very satisfied with my care." The overall response rate in this study was 75%.
Statistical Analyses
All analyses were conducted using SPSS version 16.0 (SPSS Inc., Chicago, IL, USA). For any missing item data, the mean of the completed items within the questionnaire was substituted provided that the number of missing items did not exceed 10% for any individual's responses to a questionnaire. Questionnaire data were considered missing if the individual completed less than 10% of the items. Any case with missing questionnaire data was not included in the analysis for that questionnaire. Pearson product-moment correlations were used to determine bivariate relations. Frequency statistics were obtained, and reliability and validity of pain behavior coding were examined. Exploratory independent samples t-test analyses were conducted to examine potential clinic differences in terms of the following patient population characteristics: 1) duration of pain; 2) pain intensity; 3) pain catastrophizing; 4) pain behaviors (both observed and self-reported); and 5) length of medical exam. Mean changes in pain intensity and catastrophizing from pre-to post-exam were analyzed using paired-samples t-tests.
Separate hierarchical regression analyses were conducted in accordance with the aims of the study. The hierarchical models conducted for aim one examined the associations between the independent variables of pre-and post-exam pain intensity and pre-and postexam pain catastrophizing on the dependent variables: observed pain behaviors and self-reported pain behaviors. For aim two, the hierarchical models examined the relations between the independent variables of pre-and postexam pain catastrophizing, observed pain behaviors and self-reported pain behaviors on the dependent variables: patient satisfaction, provider attitudes, and length of exam time. Duration of pain and clinic site were included as covariates in all hierarchical models. Nonsignificant covariates were removed from the final models.
For each regression analysis, parametric assumptions of normality, equality of variances and independence were examined to ensure appropriateness of selected statistics. Omnibus tests for the regression models predicting each of the criterion variables were measured using the F statistic.
To examine the hypothesized and exploratory mediation models, the bootstrapping technique (with N = 5,000 bootstrap re-samples) was implemented [32] . Bootstrapping is a nonparametric re-sampling procedure that makes no assumptions about the shape of the distributions of the variables or the sampling distribution of the statistic. The bootstrapping sampling distributions are empirically generated and the indirect effects are calculated in the re-samples. This way, point estimates and confidence intervals are estimated for the indirect effects. As a stringent test of the hypotheses, point estimates of indirect effects are significant in the case zero is not contained within the confidence interval. If zero is contained within the confidence interval, then it cannot be determined that the result is significantly different from zero. The 99% confidence interval was used to determine significance of the bootstrap mediation analyses.
Referencing the paths depicted in Figure 2 , it was determined that: 1) the independent variable was significantly related to the dependent variable (direct path c1); 2) the independent variable was significantly related to the proposed mediator (path a1); and 3) the proposed mediator was significantly related to the dependent variable (path b1) while controlling for the effects of the independent variable. The indirect effect is represented by the product of the coefficients (e.g., a1 b1 in Figure 2 ).
Results
Preliminary Analyses
Summary data from the 49 patient participants and 19 health provider participants are presented in Tables 1 and  2. Table 3 presents means and standard deviations for the two independent variables and five dependent variables analyzed in this research. Table 4 shows Pearson product-moment correlations among these measures. 
Pre-and Post-Exam Scores
Hierarchical Regression Models
Parametric assumptions were met for all hierarchical regression models. The order of entry of all predictor variables was determined on the basis of relative causal priority and relevant past research. See Table 5 for results of the hierarchical regression models examining the relations among pain intensity, pain catastrophizing, and pain behaviors as they function within the patient-health provider relationship (aim one). In all aim one models, both duration of pain and clinic site were nonsignificant covariates, thus they were removed from the models for final analyses. In the final aim one models, pain intensity was entered in step one and pain catastrophizing in step two. See Table 6 for the results of the hierarchical regression models conducted to examine the role of catastrophizing and pain behaviors in potentially influencing patient satisfaction with the provider, provider attitudes, and provider behavior (aim two). For the outcomes of patient satisfaction and provider attitudes, both duration of pain and clinic site were nonsignificant covariates, thus they were removed from these models for final analyses. In the patient satisfaction and provider attitudes models, pain catastrophizing was entered in step one, and pain behaviors were entered in step two. In the model examining variance in provider behavior (length of medical exam), pain duration was a significant covariate and was therefore entered in step one and was statistically controlled. Clinic site was a nonsignificant covariate, thus was removed from the model for final analyses. Thus, in the provider behavior model, pain catastrophizing was entered in step two, and pain behaviors were entered in step three. The patient satisfaction regression models indicated that pre-and post-exam pain catastrophizing accounted for a significant proportion of the variance. When observed and self-reported pain behaviors were . In the models examining variance in provider attitudes, no independent variables accounted for a significant proportion of the variance. The provider behavior regression models indicated that the only significant variable accounting for variance was the covariate, pain duration, such that higher duration was associated with longer exam time (see Table 6 ).
Mediation Models
Mediation was tested to explore the hypothesis that pain catastrophizing would mediate the relationship between pain intensity and pain behaviors (included as part of aim one; see Table 7 ). Baron and Kenny's assumptions were met for examination of mediation in reference to selfreported pain behaviors, but not observed pain behaviors [34] . In the first model (see Table 7 ), pre-exam catastrophizing was examined as a mediator of the relation between pre-exam pain intensity and self-reported pain behaviors. After controlling for pre-exam catastrophizing, the effect of pain intensity on pain behaviors was reduced but remained significant. Examination of the 99% confidence interval generated by the bootstrapping procedure indicated that pre-exam pain catastrophizing partially mediated the relation between pre-exam pain intensity and pain behaviors.
In the second mediation model (see Table 7 ), post-exam catastrophizing was examined as a mediator of the postexam intensity to self-reported pain behaviors relation. After controlling for post-exam catastrophizing score, the effect of intensity on pain behaviors was reduced but remained significant. Examination of the 99% confidence interval indicated that post-exam catastrophizing did not mediate the post-exam pain intensity to pain behaviors relation.
Mediation was tested to examine the exploratory models investigating the mediating role of patient satisfaction with the provider on the hypothesized association between pain catastrophizing and provider attitudes, and/or provider behavior. Given that catastrophizing did not predict provider attitudes or behavior in the regression models, the mediating role of these variables was not further examined. The ability of patient satisfaction to mediate the pain catastrophizing to pain behaviors relation was explored (see Table 7 ); however, patient satisfaction did not significantly predict variance in self-reported pain behaviors (path b). Thus, Baron and Kenny's criteria for mediation were not met, indicating further investigation of this proposed exploratory model is not warranted in the present data [34] .
Discussion
This is the first study to examine the CCM of catastrophizing within the patient-physician relationship. Results indicated that within a clinical sample of chronic pain patients, internal perceptions of pain and catastrophic thought processes related to pain may externally manifest and be expressed to health providers via exaggerated pain behaviors. Furthermore, the contextual social determinants within the patient-health provider relationship have the potential to elicit and reinforce catastrophic thought processes and their potential behavioral concomitants. The current findings indicate suggestions for refining the interpersonal, communicative dimension of the CCM.
Consistent with previous research [1, 22, 35] , and the CCM's premise that people with higher pain intensities may catastrophize more to achieve interpersonal goals, pain intensity was significantly associated with pain catastrophizing in the current study. Furthermore, pain intensity accounted for a significant proportion of the variance in both observed and self-reported pain behaviors. Catastrophic thoughts were found to translate into communicative pain behaviors; however, the nature of this relation varied as a function of assessment methodology (i.e., observed vs self-reported). Within the current sample, pre-and post-exam catastrophizing were significantly related to self-reported pain behaviors, but not observed pain behaviors. Although inter-rater reliability of observed pain behaviors could not be calculated in the current study, it should be noted that the UAB Pain Behavior Scale was designed for clinical application, and thus the standard method of administration is with one single coder. While an alternative explanation for the finding that catastrophizing was unrelated to observed pain behaviors might be low potential reliability of coded pain behaviors, we think this is unlikely based on the initial reliability values that we obtained (i.e., initial percentage agreement among raters of 85%).
Based on the above noted findings, both time-point measures of catastrophizing were examined as potential mediators of the pain intensity to self-reported pain behaviors relation. Results showed that pre-exam catastrophizing was a significant partial mediator of this relation, supporting the idea that one's cognitive appraisal of pain influences perceptions of pain intensity and expression of pain behaviors. Thus, given that perceptions of pain intensity were found to be significantly and uniquely associated with pain behaviors, a possible refinement to the CCM is the inclusion of a direct path from perceived pain intensity to greater pain behaviors.
Thorn and colleagues hypothesized that there is a distinction between catastrophic thinking and exaggerated, catastrophic behaviors in chronic pain patients [6] . The aforementioned mediation findings suggest that the nature of the relation is such that catastrophizing is possibly an antecedent to subsequent pain behaviors rather than a co-occurring phenomenon. Preliminary support for this hypothesized time sequential relation was demonstrated in the present results; while pre-exam catastrophizing was a significant partial mediator of the pain intensity to pain behaviors relation, catastrophizing during the medical exam was not.
Results also indicated that the mean pain catastrophizing score was significantly lower during the medical exam than before the exam; however, pain intensity was not significantly different at these time points. This is consistent with research demonstrating that catastrophizing may be conceptualized as a fluid, situational/statedependent construct, rather than a stable, trait-like variable [2] [3] [4] . These findings suggest that even though pain per se was not reduced after seeing the provider in the current study, the presence of the health provider and the subsequent patient-health provider interaction functioned to alleviate distress associated with pain. More importantly, previous research has found that reducing anxiety and catastrophic thoughts during the medical exam decreases future health care usage [14] .
The finding that catastrophizing (both pre-and post-exam) was not significantly associated with observed pain behaviors, yet accounted for a significant proportion of the variance in self-reported pain behaviors was contrary to what has been found in previous studies [5, [36] [37] [38] . The nature of this conditional relationship found in the present results suggests there may be important differences between how patients perceive their own behavioral expressions of pain, and how these behaviors are quantified by trained observers. High catastrophizing patients may believe they are outwardly expressing more pain behaviors than what is actually observable, and subsequently responded to by others, including health providers. Unless the health provider routinely addresses catastrophic thoughts during the exam, the lack of health provider response to the patients' perceived behavior may subsequently influence patient satisfaction with their health provider. This may then lead to further catastrophic thinking and heightened, exaggerated displays of pain behaviors in future medical visits.
In partial support for this conjecture was the finding that higher levels of catastrophizing (both pre-and post-exam) were associated with decreased patient satisfaction. These concurrent findings indicate an interconnection between internal thought processes, communicative behaviors, and social perceptions, as proposed within the CCM framework. The present data precluded the ability to fully elucidate the causal connections between catastrophizing, patient satisfaction, and pain behaviors due to Baron and Kenny's criteria not being met in the third mediation model [34] . However, the results provide preliminary evidence to suggest that catastrophizing may lead to increased displays of exaggerated, observable pain behaviors, and this may predominantly occur within the context in which the patient both expects and then perceives the health provider to not meet their needs (and vice versa).
Results indicated that outcome variables, specifically measuring health provider attitudes and behaviors, were not significantly related to any of the patient outcome variables. This finding is somewhat inconsistent with previous research, comparing solicitous partner responses in the context of short vs long duration pain [12] . Given it is probable that health providers frequently interact with high catastrophizing patients (due to their increased usage of health care resources) [14] , we had initially expected that health providers would respond to such patients in a similar manner as spouses do in response to long duration pain (i.e., with more frequent punishing behaviors in the form of poorer provider attitudes and reduced exam time length). It may be that the lack of support we found for this hypothesis is a function of the different contextual factors within the medical setting in comparison to other social environments. It is also possible that our assessment of health provider behaviors was not sensitive enough to detect such relational nuances. Future studies should include more objective assessments of solicitous vs punishing health provider responses, such as direct, thirdperson observation and/or coding of digitally recorded health providers' behaviors during the medical exam. Additionally, it would be interesting to investigate how such an objective assessment of health provider behavior during the exam corresponded with indicators of treatment (e.g., diagnosis, referral pattern, and prescribed treatment).
Limitations
A potential limitation of the current research is the lack of an assessment of depression and the affective concomitants of pain, which are included as peripheral components within the CCM. While the purpose of this study was to specifically examine and refine the interpersonal, communicative dimension of the CCM, future studies should include assessment of these components to facilitate comprehensive examination of the model as a whole.
Another potential limitation in this study was that the type of chronic pain reported by patients in this sample was quite diverse. It is possible that patient-provider interactions vary as a function of pain type; future studies should investigate this possibility. Furthermore, it is also likely the entire visit was not spent discussing issues directly related to chronic pain, particularly at the family medicine clinics. Objective recordings (as suggested above) would help determine if discussion of numerous issues other than chronic pain influences patient-provider interactions and overall treatment outcome. An additional consideration was that provider experience in the current study was also diverse, and, in some cases, paramedical professionals were included, which may influence patient-provider interactive dynamics. A further limitation was that the sample size was relatively small, which was further compounded by participants failing to complete each measure included within the study design. While this is an inherent concern when working with a clinical population, the effects of missing data become less influential when sample size is large. However, this is the first study to examine the tenets of the CCM within a medical setting and despite the restricted statistical power stemming from the aforementioned issues, significant findings were obtained that add incrementally to the literature on this topic.
Conclusions
Individuals with chronic pain often seek help from specialized pain providers to decrease pain and increase the number of pain-free periods [39] . Health care maintenance organizations have put provider time at a premium; however, chronic pain still annually costs upward of $100 billion due to lost work days, medical expenses, and other benefit costs [40] . While past clinical literature investigating the CCM has examined only the applicability of this model within spousal relationships, this study extends the application of the CCM to other important interpersonal contexts within the realm of chronic pain. Results indicate that the CCM of catastrophizing provides a heuristic framework for understanding patient behaviors within the health care context. The current study found that the internal, cognitive framework of the patient entering the medical exam is strongly determinative of the interactive dynamics between the patient and the health provider during the exam and patient satisfaction after the exam. More importantly, health providers have the capacity to positively influence patient cognitions and subsequent behaviors, which may help prevent excessive health care usage. Identifying the specific factors within the patient-health provider relationship, which facilitate or enhance adaptive ways of thinking about pain, acceptance of pain, and self-management behaviors, has the potential to inform interventions to improve treatment for chronic pain and reduce the astronomical expenses associated with persistent painful conditions.
